Materials and methods

Cell Culture
The MDA-MB-231 breast cancer cell line (see Reference 24 in the main text) was cultured in RPMI 1640 medium (Invitrogen, Melbourne, Australia), supplemented with either 10% FBS [either Invitrogen, Lonza (Melbourne, Australia), Quantum (Brisbane, Australia), or 10% serum supreme (Lonza) and 100 μg/mL penicillin (Invitrogen) and 100 μg/mL streptomycin (Invitrogen) in 5% CO 2 at 37°C. Media used in transfections did not contain penicillin or streptomycin. All chemicals were purchased from SigmaAldrich (Castle Hill, Australia) unless otherwise specified.
Transfections and reporter assays
The Trx promoter reporter construct (pGL3-trxOREUp) used for transfections has been described previously (see Reference 19 in the main text). This construct contains 1068 bp upstream from the ATG codon cloned into the pGL3-Basic vector (Promega, Sydney, Australia). The plasmid pEGFP-C3 (Clontech, Mountain View, CA, USA), which expresses GFP under control of the CMV promoter, was used to test for transfection efficiency. The hypoxic responsive element (HRE) reporter construct was from Daniel Peat (University of Adelaide, Australia) and contains four copies of the HRE (derived from the erythropoietin gene promoter) cloned into the pGL3-Promoter vector (Promega).
A ll transient transfections of MDA-MB-231 cells were carried out using Lipofectamine 2000 (Invitrogen) according to the manufacturer's instructions. Cells were transfected with 500 ng DNA at 90-95% confluency. For luciferase reporter assays, 1.8 × 10 5 cells were seeded into wells of a 24-well plate in triplicate.
To stress cells, 150 μM tert-butylhydroquinone (tBHQ) was applied 6 h after transfection. For growth in hypoxic conditions, cells were transferred to a C-chamber (BioSpherix, New York, NY, USA) with regulated levels of 0.1% oxygen and 5% CO 2 . Cells were lysed 20 h post-oxidative stress or after 16 h growth in hypoxia and luciferase activity determined using the firefly luciferase assay system (Promega) and a Wallac 1420 Multilabel Counter (Perkin Elmer, Melbourne, Australia). This entire experiment was repeated at least 3 times.
Selenium concentration determination
The concentration of selenium in serum samples was determined using inductively coupled plasma-mass spectrometry (ICP-MS), after appropriate dilution and treatment with Triton X-100. Details of the method for ICP-MS analysis of selenium are described elsewhere (Reference 26, in the main text).
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The TrxR activity was measured in 100 mM potassium phosphate, 2 mM EDTA, 200 µM NADPH, with 2.5 mM DTNB. TNB production was measured by following the increase in absorbance at 412 nm for 10 min. Units of TrxR activity (micromoles TNB produced per minute) were calculated using an extinction coefficient of 13.6 × 10 3 M -1 for TNB at 412 nm.
The glutathione reductase (GR) assay mixture consisted of 100 mM potassium phosphate, 2 mM EDTA, and 200 µM NADPH. The assay was started by the addition of 2 mM oxidized glutathione and the consumption of NADPH was monitored as a decrease in absorbance at 340 nm for 10 min.
The GPx assays were performed in 100 mM potassium phosphate, 2 mM EDTA, 200 µM NADPH, 1 mM sodium azide, 3 mM reduced glutathione, with 0.5 U/mL GR. The assay was started by adding 0.1 mM tert-butylhydroperoxide and the oxidation of NADPH was monitored by measuring a decrease in absorbance at 340 nm for 10 min. Units (u) of GR and GPx (micromoles of NADPH oxidized per minute) were calculated using an extinction coefficient of 6.22 × 10 3 M -1
for NADPH at 340 nm. The protein concentration of the cell extracts was determined using the DC protein assay kit (BioRad, Hercules, CA, USA), and with these data the enzyme activities of the cell extracts were expressed in terms of specific activities (u/mg cell protein).
The enzyme activities of the cell extracts are expressed in terms of specific activities (u/mg cell protein). All assays were measured from three independent experiments performed in triplicate.
MTT proliferation assays
The MDA-MB-231 cells were seeded in triplicate in sterile 96-well plates at a density of 3 × 10 4 cells/well and cultured in a CO 2 incubator for 24 h before the medium was removed and replaced with 0.1% serum-containing media. Plates were then incubated for another 24 h, after which the 0.1% serum-containing media was removed and replaced with 200 µL media containing 0%, 1.25%, 2.5%, 5%, or 10% of the appropriate serum.
Cell growth was measured on the day of the addition of appropriate media, as well as 72 h and 120 h thereafter. Each time, 5 mg/mL MTT (ICN Biochemicals, Seven Hills, Australia), prepared using sterile filtered 1× PBS, was added to each well and incubated for 4 h. Fifty milliliters of 20% SDS in 0.01M HCl was then added to each well. The plates were incubated overnight and then read on a Spectromax Plate Reader (Molecular Devices, Sunnyvale, CA, USA) at 570 nm.
All assays were measured from three independent experiments performed in triplicate. A simple t-test was performed for comparison of FBS-supplemented cells and SS-supplemented cells. For comparison of samples grown in different serum percentages an ANOVA analysis was performed followed by post hoc comparisons using Tukey's procedure. Data are expressed as the mean ± sd, and P values are indicated in the figure legend.
